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Abstract of KR2001 001 9997 

PURPOSE. The channel simulator for broadband CDMA signals is provided to analyze wired/wireless 
connection call quality according to radio channel variations which is similar to actual operation 
environment, the implementation of handoff and handover functions, the formation of a call channel 
between a BTS(Base Transceiver Station) and a mobile station, and the effects of radio electric wave 
environment. CONSTITUTION: The BTS(100) has a transmitter(IOOa) and a receiver(IOOc) of the first 
BTS(BTSI) and a transmitter(IOOb) and a receiving part(IOOd) of the second BTS(BTS2) The first 
directional coupler(IOI) terminates output power output from the transmitter(IOOa) of the first BTS to a 
terminator(102) as a high power load and couples it at a coupling degree of 10dB. The first 
programmable step attenuator(103) attenuates power coupled at the first directional coupler(101) to a 
given level. The second directional coupler(104) terminates output power output from the transmitter 
(100b) of the second BTS to a terminator(105) as a high power load and couples it at a coupling 
degree of 10dB. The second programmable step attenuator(106) attenuates power coupled at the 
second directional coupler(104) to a given level. The first power coup!er(107) couples power 
attenuated at the first programmable step attenuator(103) and power attenuated at the second 
programmable step attenuator(106). The first channel fading emulator(108) emulates the channel 
variations of power coupled at the first power coupler(107). An AWGN(Additive White Gaussian Noise) 
generator(IIO) generates AWGN. An interference signal generator(109) generates an interference 
signal. An adder(130) adds AWGN generated from the AWGN generator^ 10) and the interference 
signal generated from the interference signal generator(109). The first distributor(111) distributes 
AWGN as the first power and the second power. 
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l,x||2 33°S #ud3fe x||5 S3 #h« 7|3, 3^1 x||5 33 #a|7|o||Ai 32? #b|3 xi|i,x||2 33# ±3 silisi 33°S 33 3 
#3 £ 32 | 7 | 332 j 4 = 3 E.to|| x||gsfe a||ii,a||i 2 7 }g 3 ^ 7 |# sg )33 ^ 333 . 



013, S ttSsi #3oil# ^^3 ££# #a||3 #S3S 3#3 S3. 



£23-3 li|2| #A|0||O|| 3# IMT-20003 ^ S 0|| A-j 2| ^CH3 CDMA 3S# Adi A|ga||0|E-|o| |S£f £A |S? 5jo|3. 



£ 2 ol| £A|S| Uf-fiJ- £01. £ tt-SSi #A|0||0|| 3# IMT-2000A|>:g|3Ai3 ^33 CDMA 3S# xfli 3gE|0|E|£ x||i 7|x|^ 
(BTS1 )2| #3£Kl00a) Si 4=3EKl00b) Si x||2 7|x|#(BTS2)3 #3EKl00b) S! =r=3EKl00d)# 3# 33^(100) 3 #7| x||i 
7 |x|^{ B TS 1)3 #3EKl00a)o||Ai 33# 3 d|M|o| 3(102 )o|| «fo| 33# SJES 3°IM|0|S(terminate)3S 10dB 

a&Es xin “ma a#7|(ioi)2K a-7| aim at)7|(ioi)33 3#gs 33 # ±3 nis 3 i« 3 s xm ?i 

S 3 i« 7 |(i 03 ) 3 . #7| x||2 7|X|^(BTS2)2| # 3 EKl 00 b)o||Ai 3 ?|# 3 d|l||o|e|(io 5)3 ©|o| 33 # SES e|o|l|| 

ois*u, iodB a&Es xii 2 gbsa as7i(io4)2h a?i xii 2 gbsa a »7m 02)011 *\ 3 #ga 33 # ss ams 

x ||2 7 |ffl SiH 7 | ( 106 ) 2 |-, At 7 | XIH.XII 2 7 |-e £ 4 || 7 |(l 03 ).( 106 )o||Ai 33 £idg S^g x||i ££ 7 |( 107 ) 

2 ), #7 1 X ||1 S 3 at) 7 |(i 07 ) 0 ||Ai £££ S 33 x| a ^ 3 # o||ga||o|asfe A ||1 Adi m|O|g.O||ga||O|EH( 108 ) 2 |., AWGN 
(Additive White Gaussian Noise)# ^ 33 ^ AWGN St 37 |( 110 ) 3 , EI 33 S# gbSSfe a# 3 S Si 37 |(i 09 ) 2 |- a^I AWGN 
^ 371 ( 110)33 33 €! AWGN 2 ! # 7 | ^ 3 3 2 ^ 7 |(i 09)33 S 33 S# Da©)# SM+ 7 |( 130 )ab. 37 | AWGN 

7 | ( 11 0)33 S 49 S AWGN# x||i,x ||2 33 °S # 3 ©)^ x||i s^ £u|| 7 |( 111 ) 2 K ^ 7 | x||i a «1 Jfloig 3 tEl|O|E|(i 08)33 3 
#E|| 0 |SE! 332 ) # 7 | X ||1 S 3 # 371 ( 112)33 #33 xfli 33 # at)©)# x ||2 S 3 at) 7 |( 112 ) 2 ), S 7 | x ||2 S 3 atM 
( 112)33 at)S 33 # x ||1 33 x ||4 0 |#^(MS 1 -MS 4 )^HS 3 #©) 7 m # 7 | x||i 3 x| x ||4 0 |#^(MS 1 -MS 4 ) 2 | £Bd 33 # 
x|| 1 ,x ||2 7 |x|^(BTS 1 ),(BTS 2 )S| = 43 EKl 00 c),( 1 O 0 d )=3 x||gs)^ ## 33 ( 113 ) 2 ), & 7 | ## 33 ( 113)33 x||#S 33 # x|| 

1 33 x||4 33ES #3©)7-M, SJ32I# n j \ 33 314 33# 3t)©)3 a-7| ##33(113)3 x||#s)# x||2 S3 #37|(n4) 
2), a^7| x||2 S3 #371(114)33 33 #3# x||i 3x| x||4 S3# ±3 313 33££ 3i«©)3 x||i 3x| x||4 o|#^(MS1- 
MS4)3 33 xi| # ©) 7 -| l) , At 7 | x|| i 3x| x||4 0|#^(MS1-MS4)2| Z)Z)2| #3 33# 3id©)3 &7| 3|2 33 #u«7|(ii4)3 x||# 
©)#X||3 3X| X|| 6 7)S 34d 71(115-1 18)2), £)7| ##33(113)2| S33 x«a H*)# 3S30I3©)# X||2 jc«a 3|o|g 3 

#al|0|E-|(ii9)2), S7| x||2 31 3o|g 3#30|3(119)33 3#30|#a 3334)7| x(|l S3 #371(111)33 #adS x||2 S 
3# at)©)# x||3 S3 at)7|(120)2), At 7 | A ||3 S3 at)7|(120)33 at)S 33# XII1.XII2 33°S #3©)# x||3 33 #a| 
7|(121)3. 37 1 x|| 3 s 3 #371(121)33 #3# *91 33# S3 e||i2| S3 ££ Sid©)# x||7 7)S £i«7|(i22)a). 3?| xi|7 




Aii^oh-n *i| ^ caej-s- *inu spa trsimu^bjuii <f*r jms-en-r. 



371 m 7)g aiii7i(i22)fe- 371 ^h|3 34 s“IM(i 2 i)oiiai g.Bna x-m 34 # ±§ mis 4 34°s 3442 , xhu 34 baH7| 

(123)b 37 1 a)|7 7)g Sfill7|(l22)0)|A-j 3^# x-||i,:*||2 a^2£ -g-uH °MI Sc). Al|8,Ai|9 7)g a-4H7|(i24),(125)t 3?l 

*14 34 ^U|7|(1 23)011 a) zfz) $u|3 *i1,*l|2 34# 43 414 a^£S 44 44)44 37 | x)|i 7|x|4(BTS1)4 4=33 
(100c)4 ^3SS(Rx1_A)(Rx1_B)oi| 44 *1134711 Sc). 



zl£|2i, 371 xii io y[& a±pio 26 )b 37 1 *113 a<M sun 7 i(i 2 i ww ^-ohs 7 Hi 2 34 # ±s mi 4 a 4 °s ^sf 2 , *ii 5 a 
4 S“H 7 id 27 )^# 7 i *mo 7 fa 4471026)01*1 34 #*in,*ii 2 34 b^mc). 411,412 7 )g 4471028), 029) 

£- 3?| 45 34 &u(7|(127)o||*1 44 $U|€| 41,42 34 # :£S e)l®|2| 3^££ 44 ^4H^0=| 37| X1|2 7|x|4(BTS2)4 4 = 
3E)(100d)4 4a$S(Rx2_A)(Rx2_B)0l| 44 * 11334 . 

37| 47 qx\ xi|i2 7|-g 7| (1 22), (1 24-1 26), (1 28), (1 29)4:, 7| 333 441)01, 8S| Bi{D|£A|)o||A-| GPIO °jE-)it||o|b# 

34 40)44. 444 47 l||X| X1I12 7)g 44 7| (122), (124-1 26), (128), (129)5. 444 #4 343# 3=14, 4*1 44 

*111 M)A| XII 4 9^7|(MS1-MS4)#0| X)|i,xi|2 7|x|4(BTS1),(BTS2)oliAi 7)77)4 x| 2 SEb 144# 3## 7(#£g A|§-e||0|a# 

tt 4 Sic). 



2 IEIH, a 1.7 1 xl|i 7|x|^(BTS1)fi| 4aEKl00c) SJ 37| 7H|2 7|x|5)(BTS2)4 =b3E)(100d)S 52) c)o|h)a|E|# o|#S)HS 4 
*l|1 ,*il2 7|X|^(BTS1),(BTS2) n)c)27H£| £J40| 2i®4, 44S c)g 7)g 4iH7|(l24),(125),(l28),(129)of| 4*11*1 *1|0)4 
His., ii4 34# 3»o|| 44 ttEi S 4 S)c). 



^-e/ jjy 

014 4b b e§S S*H 7HttSei a) a(| c|| o|##3# 42)421 IMT-2000 A|bi# 444 ci)4o||Ai A)§ 7)34£^ 7HesiSlS 
□1, c)go| 7 |x |4 dj 0 |b4# St44, a4 a&7| SEb 34 b£|7|b #o) a)# 7)#s)£^ bS44, o|§^o| o|#o|| cr)b 
*iy 4 7)X| g£) A)g OJ 7|X|S)Z)2| i5I/S|£ Sji=2H7|b4 44Z>2| ± = EH i£2£ 7|b# 4 *j £ 4 °Jb S2)7) 

sic). 



5E&. * Wfi cdma a 5;= oibsii ba©)b baA|bH2i 7|xi^n) oi§^z)2i 7 )a)si ba sag)# sa°)oi ns 7H 

wai e-i 7)xi aa §y sii^asoii 4a a*ii 57|g®sas# ^o)auj|xi AitEdoiasssii s*)e 

3bS| 011^# a- 4 SiEs) 3)01 A|A-a 7Hg) 7|3« E^t 4 Sib S=)7) Stc). 

b ttSS E) 7 | 32 | 7 H& 0 I #0|S)£S 3)H?|0( S-b|b 7 |bA|& 0 i|Aj 4& 4 g)b ^aau|(C 0 TS) 2 ) Sidle 01 

§s)0i 7«a 7|b)2) b|« §H 37)1 e^s)sas4. 4bH4|0)b MIAia 2l^b4fflbA)2| LabVIEW ^ = b?)|o)# o|bs« 

2J4dlo|b? GUI Sdlb. 4S®)oi, £§ 7)|^a«|2| »)S3 %?\\ x|§ x)|o|e 4 Si£^ §HH o|| b)|o)| s|e £# 

4- a 2)b# 4|4S)b 52)7) Sic). 



(57)g?2! g# 



c) 4 °| 7|X|^2| #ab SJ 4atte) c) 42 | 0 )b^ 2 ) 2 | aq)4 CDMA t!ig 4 US A|gE)|o|i|§)b a|^e)|o|e)o|| °!o)a), 
4§2| 7|X|^2| baEHHIAi ^S\ ^ 34# Ain e) o | l)| o| E|0|| 334# £££ E)D|M|0|E( terminate )S)j, 10 dB a ess 

4Si4bA<ii eea §e?i 2 ); 

a) 7| x)n eea ae7|o)|Ai 5H#§a a4# 43 ains a^sib 7)a ai«7|2); 

±a°i 7|xi^2| ^a E )oi|Ai #4 34# m 4°mioi4o)i 334# ses einmois^ji, iodB aess ?jsa®)b 

*H2 eea se^is); 

a?i *112 eea atPi^ ?)#ia 34# 43 *112 7 )^ a4H7|2); 

a^l *)|1,X)|2 7)01 7 1 o|| a-| Z)Z) 34# seab a)| 1 34 ae^is); 

a? 1 aim 34 ae7io|A| aes 344 x«a as)# oii#eiioias)b aim qois om broieis^; 

AWGN (Additive White Gaussian Noise)# 334b AWGN ^ 37 | 2 ); 

i^ast easfe Eiaas 33712 ); 

37 1 AWGN 33 7 1 oil Ai A^as AWGN2) 3^1 2)332 337 |o||a-) 2)332# 334b 33714; 

3?l AWGN 1=3 7|o)| a) “>33 AWGN#AHi,xi |2 34°SbH«43Ai|i 34 b“H7|2); 

3-71 A1I1 A«a jqois 0l|fiB|0|Ei(H|Aj olltsiioias 344 371 *l|1 34 &«R7|o)|Ai Ai|i 34# 2&s)b *12 34 ae 

7|2); 




334 =rt!e^Ol| 4|#3# 

a^ 7 | ^#43313 433 34# 4|1 M (3 xi| 4 #4334. 444# 4|l m 3 4| 4 34# H*f34 # 7 | - # a, Aioj | *, 

53# *12 34 #uH7|2f; 

*12 34 #47143 33 #“H# *111 m3 *ii4 34# ±g Eiiiei s^°i 34301 57 1 3^4 oi##oii 34 - *ng§w 
4, #7l 3^4 ois^fii 444 #4 34# S3I34 #7| 412 34 #“H7|oi| *1|#3# 4| 3 m3 q 6 4 ^ 714 ; 

37| ##434 #4 344 Any a 4 # on§s||o|#3# xi|2 xRg 4|o|a o||#ai|o|E] 2 |-,- 

34 412 Any mioig o||#allo|Eio||3 ol|geflo|££! 344 # 7 | 41 34 gag 7 |o ||3 ^aRS *1|2 34# gfsfe *H |3 *14 #*> 

7|4; 

37 1 413 34 S#7|o)|Ai agfa 34# *1|1,*1|2 34°S #bJ3# 4|3 34 #4714; 

37| 413 34 # “H 7 1 o|| 3 gagg xi|i 34# :£§ 41^4 S4°£ 341 4# 4|7 7 |-ffl 34 | 7 | 4 ; 

37| 417 71-S 34)7|0||A-j £>-4113 34# All 1, *11 2 34s#. #bH 3 # *1|4 34 £u||7|2b 

371 *114 34 # U S 7 1 o)| A-j 44 gagg *1|1, 412 34# ±3 414 34°S 33 m 134 37| ^3°| 7|x|#°( -ai^i m = 
3#*1|8, *11 9?m 34H7I3: 

37| *113 34 #m7|o||3 gags x \\2 34 # ±g 4114 34HS. 34 3 # x-||io 7 )B £j- 47 | 2 } ; 

37| *11 1 0 ym 34|7|0||AH 44^3 34# *1|1.*1|2 S4°£ #43# a||5 34 #b#7|2K 

37| A-ns 34 # ^n 7 1 o|| a-| 44 #Bgg 411,412 34# ±3 414 34°S 33 3433 37 1 £§ 2 | 7 ( 34-21 43^1 41# 
3# *1111,4112 7|-S 347|# Stl-34 434# 3# 3# IMT-20003^:ilol|34 ^c}|4 CDMA 32-i- *gy A|§ei| 



3432 

*ii 1 son $i 4 a, 

37 1 4|i m3 *1112 7)“1 3i«7|# ?iHSE 1 o||Ai GPIO S! 44 | 0 |±# gag S3 *11444, 334 #4 34#o| 214 ^ ** m 
§£S 3# IMT-20003^a<>ll*14 344 CDMA #£#41 3fte||o|Ej. 



S4&3 

*11 1 Soil 2143, 

37| *111,412 *H1 4100 o||#a||o|Ei# #xi| ## ^z[ #33711 #3 414 ££(■#■ o||#a||o|334 °jaj *gy «i^o|| 
33 40 |Sft IS 33 34 7)x| 3£ £3 S Bills “1333# 3# 3# IMT-20003^i«’o)|34 #44 CDMA *1 

2 # 41 3 ft si| o| 4 , 



3#»4 

*11 1 3 o|| si 43, 

37| AWGN S37|ofl 3 (MS AWGN4 *1|7|# fi#4# C/N (Carrier to Noise), C/No (Carrier to Noise Density), C/I (Carrier 
to Interference) S! Eb/No (Bit Energy to Noise Density)o|| 33 #34# 3# f§2£ a)# IMT-2000A|>ig|o)|34 sqjo* 
CDMA 4ISS 41 3fta|0|B|. ' 




